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CYPRUS THCX1PSO::-.l CREEK WATER 1:-DNI'IDRING PRCGR/1.1-f 1987 

1.0 INTRODUCTION 

This document describes the Standard Operating Procedures for the 
collection and analysis of surface ar.d ground 1vater samples fran the 
Cyprus Thompson Creek Hine. TI1e data obtained during the years 
1982-86 have been reviel,'ed to produce this plan. 

1. 1 OB.JECTIVES 

The \•later quality rr.oilltoring program has been designed to obtain 
samples and analytical results . that give true indications of the 
quality of mine area waters. The infm..1T'ation obtained from the 
monitoring program 1vill be used to assess the effectiveness of 
mitigation measures. The major areas covered by this \·iater quality 
monitoring plan are as follo1vs: 

0 

0 

0 

0 

0 

Surface 1vater quality of the Squa1v and Thompson Creek 
drainages. 

Quantity and quality of effluents released from settling 
ponds un Pat Hugnes and i3uckskin creeks. 

Surface and grotmd -v:ater quality in the tailings i.v.poun<±rent 
drainage basin. 

q._mlity of grotmd v.rater developed as potable sources ror 
'l·lOrkers at the mine site. 

Fish and invert~brate populations of streams drai~1ing the 
active mine and mill operation areas. 

1. 2 SI'IE DESCRIPTIONS 

1.2.1 Surface Water Stations: 

Surface \vater sites on Squa1v and Thompson Creeks V.7ere chosen 
prior to construction for monitoring prDnal"y and secondary impacts of 
mining activities. 



Cyprus Thompson Cree~< 

001 
TC-4 
TC-3 
BW-1 
002 
TC-2 
TC-1 
SQ-2 

Buckskin Sed:i.r.ent Dam 
Above Buckskin Creek 
Bela..; Buclr.skin Creek 
Artesian \-.'ell above Buckskin Dam 
Pat Hughes Sedilrent Du:n 
N.:Jove Pat Hughes Creek 
Belew Pat lfu£.1-tes Creek 
&!la"' Guard Gate oo Squaw Creek at 
USGS Station 

SQ-2. 5 2.50 ft. bela"' confluence of Squaw 
and Bnno Cre<>.k 

SQ-3 BelC7w' Redbird Hine at Squaw Cree>'< 
l\B-1 Creek above Redbird l·ill1.e/drains iran 

\o.~st into Sqc:a-..; Creek 
SQ-4 Above 0Jard Gate at USGS Statio~ 
LS Li::-estor:e Spring SedL-ent Da::~ (abo\·e 

S':(-4) 
EP-1 ~_aver Pend (belc-"' Li.-:es troe Spri.ng 

<. t En...-,:;, Creei< ~\:;ut.'1 ) 
003 Beaver ?end S torn;a ter D.P. 

I 

d! 
----..._ ~~';:;,~., Cceek t SQ-3 

{

; Fledbird 
~ 

Mea SC 

3 ~~JSQ-2•5 
'3runo Creek }) 
Sediment Dam 

BC-3 Bnno Creek Well at Pope John 
Boulevard 

RA-2 Right P..buorent /Tail ings V.'ell 
h\-2/ 3 Left Abutr.ent /Taili.ngs \-!ells 
lA Left P.but:Irent of Rock Toe 
SRD Seepage Return D= Prod 
HD Reck Toe - !·lain Drain fran Pac!Cocks 

into SRD Pend. Center , lc-~-er \.'eir. 
R-\ Ri~'H: Abutrent of Rock Toe 
Pi'S I\.-:t> Back StatiC7l (be leu S:ID) 
~:-.~- 1 !·:::mitering \-.'ell (beb,.,. I't.c? Back) 
DS- 1 D-,.,.11 Strea:n Sprir.g (bela"' P..rp 

Back) 
S?-1 Sedir.cnt Pend (1/4 cile belo-..; 

I\"7 !?.ack) 
RIS I l~~er B~~ Creek 
7? T~il: .. :;gs Po~d· l·.'a:er (barge ) 
R:i:S II Ri.!;ht ab~.:n:-ent above cro? bc~:es 
iXl Diversion Di.tc~ 1eit oi tailint;s 

<>SQ-2 

Core Shed 
~ 

.. .. '; ' . . . •.; ~ : 
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The following is a list of the general surface ,.,.-ater sampling 
locations: 

SQ-2: Squa\v Creek beloH the ccnflue.t'1ce with Bn.:no Creek and 
25 feet abo\·e the second bridge abo\·e the gate. 

S(-2. 5: Squa;1 Creek 250 feet below the ccnf:'..uence with Bruno 
Creek (at boulder). 

SQ-3: Squa~v Creek above the confh.lence \vith Bnmo Creek and 
100 feet belmv Redbird mine. 

SQ-4: BLtmO Creek at the US Gauging Station (USGS) and above 
the gt:a.rd gate. 

TC-1: Thcrr;pson Creek 250 feet beloH the confluence ':vi.th Pat 
Hughes Creek and one mile above the Transfer Pump Sump. 

TC-2: Thorrpson Creek one-fourth mile above confluence ;vi.th 
Pat lfughes Creek and below the confluence vlit:h Unnarred 
Creek. 

TC-3: Thompson Creek above the confluence with Ufu1amed Creek 
and belm.; the confluence \vith Buckskin Creek. 

TC-4: Tha:rpson Creek above the confluence \vi th Buckskin Creek 
and belmv the confluence wi.th Alder Creek. 

001: Buckskin Creek sediment dam discharge point. 

002: Pat Hughes Creek sediment dam discharge point. 

003: Beaver Pond Sediment Control Structure - Storrnwater 
Discharge Point on BLilnO Creek. 

1.2.2 Tailings Area: 

Surface and ground \.;rater stations shov.u in Figure 2. The 
following is a brief description of these stations: 

Surface Water Stations: 

TP: 

RIS I: 

RIS II: 

Tailings pond (barge). 

(Upper) Head of Brur.o Creek at juncture of the RIS road 
and one-foucth mile froul the north end of the Diversion 
Ditch. 

(Intermediate ) Parallel \·lith and above drop boxes at 
right abutment of tf:e header line and on the RIS road. 
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RIS: 

IA: 

l-!D: 

RA: 

DD: 

PBS: 

DS-1: 

SP-1: 

RE-1: 

(Lov.,er ) At pump back on the right abutment. 

Left Abutrnent of the Rock Toe. 

l"JBin Drain (lcr ... ~er , center ) of the Rock Toe. 

Right Abutment of: t he Rock Toe. 

Diversion Ditch on left abutrr..ent above tailings line at 
the end of the ditch before it drops into the pipeline 
going tb pta-r.pback. 

Pur:p-back system, inlet to Sl..lif:jJ on lower t ailings road 
south of the Seepage Return Dc:n1. 

First doMl stream spring 100 feet beloH ptnnpback system 
and 25 feet bela:v the rr.cnitor ir.g \·:ell on Bruno Creek 
(east ban..l.::); 

Sedirr..ent pond at eleva tion 6640 ft. on Bruno Creek, 
one half mile belo;v purr;pback systE:ITI. 

Redbird Creek tributary to SquaH Creek one mile above 
Redbird i'lirle .. 

Ground Hater Stations: 

lv.ih'-1: 

BC-3: 

IA-2: 

IA-3: 

RA-2: 

Honitoring Hell located approximately 100 feet belo•,.r 
the Seepage Return Dam. 

Fonner production well on loHer Bruno Creek at Pope 
Jolm Boulevard. 

Monitoring well located on the left abutrrent above the 
center line of the tailings impound!rent. 

Honitoring Hell located on the left abutment (east 
upper ridge) of the tailings impoundment. 

Monitoring \vell located on the right ~butrr.ent (h'est 
edge) of the tailings ~oundment and one half mile off 
of the old upper rrJne (motivator) road. 

Deleted Stations: 

SQ-1: 

RT: 

Mouth of Squa\v Creek, belmv forrr:er const1.1Jction c&np. 

Nain drain belOiv rock toe. (Name changed to !viD -
ne~v \,~eir constructed in 1986, appro:drr.a tely 100 feet 
belmv old site. ) 
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SS-4: 

SD: 

SRD spring #4 located bet\.;een the SRD and the pumpback 
system. 

SRD rrain drain located just belO'iv the seepage return 
dam. 

1. 2. 3 Potable Hater \·.'ells ct.nd SaJ:IJ?ling Locations: 

Locations of potable ~·;ater ~~ells are shm·m in Figure 3. TI1ey are 
as follows: 

C0~-1: 

CRU-1: 

Col!centrator h1ell 1fl ~·1hich supplies the achr:inist:ration 
building, the analytical lab and the concentrator. 

Crusher h7ell f,!l Hhich supplies all facilities at the 
crusher site. 

Samples ~vill be collected from each of the distribution systems 
served by these wells. 

B\.J-1: Artesian \,rell 200 feet belmv Buckskin Dump. 

2. 0 \,~TER QUALI'IY MONI'IDRING PRCGRAM 1986 - Surrrrary of Changes 

Intensive water quality monitoring of 3 streams located on the 
Cyprus Thompson Creek claim c.rea has been on going sil!ce 1980. Five 
and a half years of data ( 2~ yrs. post construction) have been 
collected for Bnmo, SqtJa--w, and Thompson Creek. Tv.u and a half years 
of data have been collected for 10 stations in the tailing area. ivith 
three and a half years of rronitoring during production, parameter 
trends influenced by tailing deposition have been characterized. 

The plan objective is to monitor for dmvnstream detection of 
significant process water influence ru1d to prevent unnecessary 
contamin-:1tion of Squa:.v and Thompson Creeks. The best indicators of 
process water influence is a sharp or significant increase in 
conductivity and chloride and to a slm~·er degree, sulfate and 
molybdenum. Therefore, pararreters such as calcium, magnesium, 
potassium, sodium, fluoride, bromide and sulfide, hBreness, and TDS 
~~ich have already been characterized for each stream have been 
reduced to an annual scan of all parameters at SQ-2. They -v.;•ould be 
reinstated if and ~vhen the indicator parameters shm,:ed evidence of 
contc.mination. Process '"ater nnnitoring will be conducted at one 
location, the pumpback system, and ~vi.ll continue on an annual basis 
for all parameters at Station TP. All dm,nstrecun stations, ~.nth one 
E.'(Ception ~vill be retained fo1· lilOnitoring. 'I11e exception, SQ-1 at the 
mouth of Squa~v Creek '''as origille.lly sa,-npled pr:i.r:B.rily to 1ronitor 
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effects of Cyprus' se~\'age waste vlater treatment facility \vhich i s no 
longer in service. 

In general, a less intensive sampling frequency, along ~v-ith a 
reduction in number of stations end pararr:eters will be conducted. TI1e 
nature of the program will be shifted from a ~-later chemistry 
cr..aracterization progrc.m to .. an in1pact SUl'VeillailCe progrc.rn. 

2.1 SUI-JY'JIIRY TABLE OF 1987 r'!ONI1DRilK; PROGRAl'"l 
(1\\.rrnbers refer to acco;r.pcS.Ilying tables indicating pat-~ters to be 
analyzed). 

STATIO~ V.JEEKLY EONTtlLY Qli;\RTERLY .ANJ\llJAL 

TP 1 1,2,3,4 
l'ID 1 1 1 1 
PBS 1 2 3 
DD Sf 
LA Sf 
RA .- ~ 

.),C 

J:vM-1 1 2 3 
DS-1 1 2 3 
SP-1 1 2 " .J 

BC-3 1 2 3 
I.S Sd,f 
BP Sd,f 
SQ-4 1 2 3,6 
SQ-3 1 2,8 3,6,9,10 
SQ- 2.S Sd 
SQ-2 1 2,8 3,4,6,9,10 
RB-1 1 2,3 
RA-2 1 2,3 
I.A-2 1 2,3 
IA-3 11 11 
RIS I 1 
RISII Sf 
RIS L Sf 
TC-1 5 ··-C" 8 1,2,3,4,6,9,10 
TC-2 Sc* 1,2,3,6 
TC-3 Sc* 1,2,3,6 
TC-4 Sc* 8 1,2,3,6,9,10 
B\-.T-1 1,2,3 
001 Sa Sb 
002 Sa 5b 
BP-003- Sd 

CON-1 ?a 7b 
CRU-1 ?a 7b 

* 2{cept hi112n l.\'PDES discharge point is r.ot flm-:i.ng 
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2.2 l"DNTHLY SCHEDULE OF VDNITORING PRCGRP!1 1987 

STATION JPN FEB l'!AR APR MAY JUN JUL 

RIS I 
(clock) Sf Sf Sf Sf Sf Sf Sf 

TP 
RIS II Sf Sf 5£ 'Sf Sf Sf 
l··Jl) Se Se Se Se s~ Se Se 
IA Se Se Se Se Se Se Se 
RA Se Se Se Se Se Se Se 
PBS 1 1,2 1 1 1,2 1 1 
:t-~v-1 1 1, 2* 1 1 1,2 1 1 
RIS L Sf Sf Sf Sf S£ Sf 
DS-1 1 1,2 1 1 1,2 1 1 
SP-1 1 1,2 1 1 1,2 1 1 
RA-2~':* 11 11 11 11 1 
L.<\-2-::-.'( 11 11 11 11 11 
IA-J'h* 11 11 11 11 11 
DD Sf Sf Sf Sf Sf Sf 
BC-3 1 1,2 1 1 1,2 1 1 

LS Sc Sc Sc Sc Sc Sc 
SQ-4 1 1,2 1 1 1,2 1 1 
BP 
SQ-3 1 1,2 1 1 1,2 1,10 1,8 
RB-1 1 1 
SQ-2.S Sd Sd Sd Sd Sd Sd 
SQ-2 1 1,2* 1 1 1,2 . 1,10 1,8 

TC-1 Sc Sc Sc Sc Sc Sc,lO Sc,S 

TC-2 Sc Sc 5c Sc Sc Sc 5c 
TC-3 Sc Sc Sc Sc Sc Sc Sc 
TC-4 Sc Sc Sc Sc Sc Sc,10 Sc,8 
BW-1 
001(c1ock)Sa Sa,b* Sa Sa Sa,b Sa Sa 
002(clock)Sa Sa,b Sa Sa Sa,b Sa Sa 

003(clock)Sc Sc Sc Sc Sc Sc Sc 
(BP) 

CQ.~-1 7a,b 7a 7a 7a 7a 7a 7a 
CRU-1 7a,b 7a 7a 7a 7a 7a 7a 

* Quality Control Sarrples, See section S.O . 
.,.,* E.xcept t.mder hazardous conditions. 

AUG SEP 

Sf Sf 

Se Se 
Se Se 
Se Se 
1,2 1 
1,2 1 

1,2 1 
1,2 1 

1 
11 
11 

1,2 1 

1,2,6 1 

1,2,6 1,9 
1 

1,2,6 1,9 

Sc,6 9,Sc 

Sc,6 
Sc,6 
Sc,6 9 

Sa,b Sa 
Sa,b Sa 

Sc Sc 

7a 7a 
7a 7a 

ocr KOV DEC 

Sf Sf Sf 
1,2,3,4 

Se Se Se 
Se Se Se 
Se Se Se 
1 1,2,3* 1 
1 1,2,3 1 

1 1,2,3 1 
1 1, 2, 3 1 

1 
11 
11 

1 1,2,3 , 
.I. 

1 1,2,3 1 

1,8 1,2,3* 1 
1 

1,8 1,2,3,4 1 

1,2,3* Sc Sc 
4,8 
1,2,3 Sc Sc 
1,2,3 Sc Sc 
1,2,3,8* Sc Sc 
1,2,3 
Sa Sa,b Sa 
Sa Sa,b·k Sa 

Sc Sc Sc 

73. 7a 7o.. 
7a 7a 7a 
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2.3 PAIW1ETER GROUPS 1-10 

GROUP 1 
FIELD P .4.R.:;l•lliT£RS 

Conductivity 
pH 
TeiTDerature 
Turbidity 

GROUP 2 
llPORTMT D\DICATGRS 

Suspended Solids 
ALlzalinity 
Chloride 
Sulfate 
Xanthates 

Copper 
Lead 
Mercury 

GROUP 3 
1-fu.LALS 

GROUP 4 

Iron 
Hanganese 
Holybdenum 

Z:inc 
Selenium 

R.'EMAINil'~G PARAMETERS FOR TarAL SL~VEY 

Total Dissolved Solids 
Hardness 
Calcium 
Fluoride 
Magnesium 
Potassium 
Silica 
Sodiun 
Sulfide 
Phosphate 
Nitrate 

GROUP 5 

Al1..I!Ili.ru....'l11 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Kickel 
Silver 
COD 
Cyanide 

SPECL'IL PARAHETERS FOR COi•lPLIAl\CE 

Sa - \·:eekly (NPDES) 
Suspended Solids 
pH 

5b - Quarterly (N~DES) 
Cadmium 
Copper 

Sc - l""!Onthly (NPDES ) 
Turbidity 

Continuous Flmv 

Sd - ,.;eekl v 
Turbidity· 
During rur.off 
Fe:b. - June 

Zi.r.c 
Arsenic 

Se - No-:1thly 
pH u.nd Flm·l 

Sf - hreeklv 
Staff Gauge 
During runoff 
Feb. - June 
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GROUP 6 
STREAMBED SE."'DTI•!El\l'S: SEDlliENT LOAD 

Arsenic 
Copper 
Ircn 
Lead 
Nangcnese 

GROliP 7 

Mercury 
Molybdenum 
Zinc 

POTABLE HATER P P.JW.1ETERS 
(Required for public drir.king \,'ater syste.'!l.s) 

7 a - Honthly 7 b - Annual 

Bacteria - Total ColifoTin Arsenic 
Zarium 
CadmiUI!l 
Chrom.iun 
Cyanide 
Lead 
Hercury 
Nitrate 
Selenium 
Silver 
Fluoride 

GROUP 8 
MACROTIWERTEBRI\TE SAHPLING 

Copper 
Chloride 
I r on 
Iv!angar.ese 
Sulfate 
ms 
Zinc 
Sodit.rrn 

Identification to species, if possible; spring, fall. 

GROUP 9 
FISH POPUIATIO~ SURVEY 

Identification to species and count; data collected in the fall. 

GROL'P 10 

Spawning gravel sediment sampling by USFS. 
8 sieve sizes for analysis of spawning gravel suitability. 

GROUP 11 

Hater level. 
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3. 0 GEI\l£RAL PROCEDURES - SURFACE WATER 

3 . 1 FIELD 11ETHODS M'D l-'ATERIALS 

The follo~·ling pararr:eters \vill be measured in the field on site, 
or during \vinter rronths, as soon as possible after surfo.ce sample 
collection to insure accurate results. 

o conductivity and tsmperatul·e 
o pH 
0 turbidity 
o air ten~erature 

Conductiviv;, and \·:ater te.:1perature \<Till ah<1ays be measured 
instream. Air t8!-r.pera.ture Hill be measured on site. 

The follmd..ng materials \vill be used in SariJ?le collection: 

o conductiv~ty meter 
o pH meter and calibration buffers 
o turbidimeter 
o sc:rnple cont.:;ille1.·3 \<lith lat-els 
o data iorrrs and field notebook 
o distilled wa.ter 
o cooler(s) &id ice packs or cubes 
o waterproof pen 
o thermometer 

A dissolved oxygen meter \vill be available for use as necessary. 

3.1.1 Calibration Requirerrents: 

Field equipment \·lill be maintained and regularly calibrated 
according to manufacturer's instructions. 

1) pH meter - standardization required at least once monthly. 
Calibration \<lith one appropriate buffer (pH 7, 9 or ·10) 
before each set of continuous measurements is also required. 
These mll be recorded in a perrr.anent log book which is kept 
\vi th the instrument. 

2) Turbidimeter - calibration to kt1oivn standard required before 
each sample u:.easurem.:mt. 

3) Conductivity meter - Semi-annual calibration check to knrnm 
standard required. 

4) Dissolved oxygen meter - \-.;hen in use, complete calibration 
required before each series of measurerrents. Hewbrane 
replace:rnent is necessary genera,lly every 2-4 ,,7eeks. 

. All P.robes &nd sample beakers must be rinsed ,,'ith disti lled \,'ater 
betore ana after each sar.:ple ID2asurerr.€nt. 
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3.1.2 Sample Collection, Documentation & Prese~-vation: 

Surface water samples ~.Jill be collected at ec.ch station accordL.1g 
to the schedule contained herein (section 2 .1). Sarr;ple contairu~rs 
~.nll be labelled at the tir:e of collection as folla.vs: 

Cyprus Thnrrpscn Cr2ek 
Sample Name 
Date: Time: 
For: (analyses required) 
Preservative 
Initials of collector 

The general procedure for obtaining Sdr~les c.t each sampling 
station ~·lill be as follov;s: 

o Rec.d staff gc.uge (if applicc.ble) to de t ennine streamflo-:v. 

o Check battery test sw~tch on all field instruoents befcre 
use and make sure they are properly calibrated as per 
section 3 .1.1. 

o Take an instream conductivity and terfiperature reading by 
li1serting probe directly in the stream. 

o Fill sample containers, after proper labell~~' by the grab 
sampling method taking care to avoid contamination of 
bottles.* 

o Take an air temperature reading making sure the thenrorneter 
is not in direct sunlight. 

o Make field rreasurements of pH and turbidity, by vigorously 
shaking the unpreserved stream sample bottle and taking a 
40ml. subsar.ple. 

o Record all infonnation (station, date, time), measurements, 
and observations on the appropriate field data form 
(Appendix A) and sign. 

* Preservation of samples ~11 be conducted according to the 
reconmendations outlined in Appendi..'C B. 

3.1.3 Transportation: 

After sample collection, samples vlill be packed in ice s.nd 
transported from the field to the laboratory for analysis \,'d.thin tL.; 
reccomended specified holding times (see Appendix B). The logistics 
of transportation ,.n_u be coordinated Hith the testing laboratory. 
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3 .1. 4 Record Keeping: 

The original copy of the field data formwnich also indicates 
sample vol~ collected, analyses to be performed and preservative· 
used ~vill be sent hi.th sarr;ples to the Hater testing laboratory 
(Appendix A). Copies Hill be retained for the Cyprus files. The back 
of this form also provides for a l ab data report to be completed m1d 
sigped by the laboratot-y suP.ervisor end retun1.ed to Cyprus. Copies of 
the lab report ~vill be retained by the laboratory for their t·ecords. 

\,;ater rronitoring results mll be kept on file Hith the Cyprus 
Environmental department. 

3. 2 FIELD ~lETHODS & 1-'IATERIALS - GROL'0.'D HATER 

This procedure ~vill be the sarr:e as for surface water (Section 
3.1) except that 

o conduct ivity and terr.perature ~·Till be ffieasured on site from a 
sample beaker. 

o Kell sarnpling apparatus (generator to operate -v;ell pl..lllip, air 
cc::npi:essor or o.::tL.e:rs) a:ce rsqu.!'reu. 

3.2.1 Calibration Requirements: 

Requirements ~vill be the same as for surface \·.rater (Section 
3 .1.1). 

3.2.2 Sample Collection: 

Grmmd water samples mll be collected at each station according 
to the schedule contained here (section 2.2, 2.3). 

Labelling will be the same as for surface water (section 3.1.2) 
except that 

o depth to ~vater level using a well sounding probe will be 
taken before sample collection. 

o the well mll be pumped for a specified time to remove from 
1-2 volumes of water (volurre being equal to the area of the 
cased well tiwes the water depth from surfcce to bottom of 
well) before a sample is taken. 

o pumping time mll be recotded ar.d sample ~vill be prevented 
fror.1 aerati11g as much as possible during collection. 

o in the case of drinking ~.;ater ~.;ells, samples ~vill be tc.ken 
from designated faucets, after allowir.g -.;\rater to run for 2-3 
minutes. 
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3.2.3 Transportation: 

Same as for surface water samples (3.1.3). 

3.2.4 Record Keeping: 

Scr.-e as for surface r.m.t!21." semules (3 .1. 4) . 

3. 3 AQUATIC BIOLCGY H:TIIODS 

3. 3.1 Samp ling of benthic macro invertebrate and fish populations in 
Squah' and Thompson Creeks "rill be continued. Specific methods and 
il"Bterials can be fotmd in the 1982 and 1983 reports by Chacil.;ick and 
Associates, ''Aquatic Biological Survey of Thompson CrE:ek and Squ.a.--w 
Creek''. · 

3.3.2 Analysis: 

Invertebrates wi.ll be identified to genus and species ~ ... -henever 
possible. Carrmn1ity relationships and effect of rrinhlg, if any, will 
be discussed. 

Fish \.;ill also be identified to species and will be measured, 
\veighed and recorded in field book. 

A curcent copy of the USGS Report will be sent to the biologist. 

3.3.3 Reporting: 

An annual report ~.;ill be prepared, combining the macroinvertebrate 
and fish population studies. This report is presented to the 
interagency task force for annual review. 

4. 0 lABORATORY ANALYSIS AND PROCEDURES 

Physical and chemical analysis will be conducted by an EPA 
approved and state certified laboratory and/or the Cyprus Analytical 
Laboratory using analytical methods described in Standard ~ethods for 
the Examination of 'vater and Wastewater, 15th edition, American Public 
Health Association, 1980. See Appendix C for a list of methods used 
by the current laboratory contracted by Cyprus. The laboratory will 
comply with record keeping (Section 3.2.4) and quality assurance 
procedures as described in the following section. 
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5. 0 QUALITY ASSURANCE PRcx;RAl1 

In order to produce valid \~ater quality data fTam the project 
area, basic quality cont rol elar.ents \·Jill be incorporated in both 
field and laborato17 aspects of the monitoring program. 

5 .1 BASIC ELE11ENTS ll'1~l..JRIN~ QUALITY CONTROL 

o Calibration of field instrurr.ents - covered in :Jection 3 .1.1. 

o Proper collection and preservation of samples - covered in 
Section 3 .1. 2. 

o Time-sensitive S8tples \vill be delivered as soon as possible 
to be ar.alyzed by the lab \vithin specified holdiug tirre s 
(See Appendix C). 

o Transfer of custody end shipiT.ent - the field sampler is 
responsible for proper collection, preserva.tio11, packaging 
cmd dispatching samples to the laboratory \vith proper sample 
collection fonn.s (Section 3 .1. 5). 

o United Parcel Serv-ice slips \vill be retained for 
verification of shipment of samples. In case of air 
delivery, verification \vill be by telephone. 

o Custody transferred to laboratory upon delivery of scrrples. 
Laboratory is then responsible for receivi~, adequately 
storing, and minimal handling of sarrplE:s. 

5. 2 QUALITY ASSURANCE S.t\MPLING 

During the course of the Water Monitoring Progran, additional 
(standard and duplicate) samples \vill be utilized to determine 
precision and accuracy of the methods used in the laboratory according 
to the following schedule: 

o Each quarter duplicate samples \vill be taken, on a rotating 
basis, from one of the water quality stations being 
monitored. 

o EPA Quality Control samples \vill be procured by the 
laboratory on a continual basis and analyzed as a check for 
accuracy. 

o As an intra-laboratory check, samples may be split c1n a 
regular basis and tested again one to tv.-a times as necesL'ary 
to validate results. 
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Quality assurance procedures and data 1-lill be fully documented 
and retained for future reference. Field and laboratory persormel 
will keep complete and pennanent records of all sampling and testing 
to satisfy legal requirements for potential enforcement or judicial 
proceedings. 

6 . 0 REPORTJl\G 

Data 1-lill be compiled and available to agencies on a monthly 
basis. A Yearly surrrnary 1dll be prepared including Aquatic report and 
~~ter quality data on analysis, storm events, etc. This report is 
submitted to the Intet·agency Task Force for revieo;..;r. 
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~·lATEl"l QUALITY DATA FOPJ-'iS 
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CYPRUS TIIOYlPSON CREEK 
HATER QUALITY EONTIDRING PRCGRAH 

FIElD DATA 

•.· ... . · . : 
Station Date Collected Time 

.. · . . . -- ·: . 

Air Temp-e-ra-tur--e-.------ °F 1-Jeailier -------------- ------
Conductivity umbos/an at 25°C Sample 'fernp oc pH Turbidity Sta±~'~f~G~a-u_g_e ________ ~ 
Flo-1v~Ra~t~e--------- ----------------
Person Conducting S~ling Signed 
S~les Collected: Date ~i~1-e,d-t~o~~~b~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~T~~~.m-e-~~~~---~ 

lmalys is Group Parameters to be Tested Preservative Collected Sa.rnple 
. Added Yes ~0 Size . 

Physical Properties, Suspended Solids Silica None 
Cations & Anions Alknlinity Sodit-r.n 

Hardness Sulfate· 
. 

Calciun Sulfide 
Chloride 'IDS 
1:-".:agnesil':m Xanthate 
Potassium 

Nutrients & Nitrooen-TKN 0 Phosphate Sulfuric - ·;a1ics - N~t.~.·atc Curbon-'XC Acid (H2so4) 
- Nitrite 
- Amronia 

Other I\utrients BOD COD None 

Biological Total Coliform Bacteria Sodium 
Fecal Coliform Bacteria Thiosulfate 

Trace ~.etals Aluminum Lead Nitric Acid 
AJ:senic Manganese (HI\"03) 
Barium Mercury 
Cadmium Holybdenum 
Chromium Nickel 
Cobalt Selenium 
Copper Silver 
Iron Zinc 

I 

Other Organics Cyanide Sodium 
Hydroxide 

(NaOH) 

'" arks. 
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APPEl\TDLX B 

RECCl-lt1El\TDATION FOR PRESERVATIO~ OF V.TATER SAl'APLES 

Vol. 
Req. Container, Holding 

Parameter (ml) Plastic or Glass Presel'Jative Tirre (3) 

1Ukalinity 100 P,G Cool, 4"C 24 Hrs. 

Arsenic 100 P,G HN03 to pH < 2 6 Hos. 

BOD 1000 P,G Cool, 4°C 6 Hrs. (1) 

COD 50 P,G H2so4 to pH< ,., 7 Days ,_ 

Chloride 50 P,G None Req. 7 Days 

Conductivity 50 P,G Det. on site No Holling 

Cyanides 500 P,G Cool, 4°C 24 Hrs. 
NaOH to pH 12 ll1 Days · 

Dissolved 300 G only Det . on site No Holding 
. Cxygen 

Hardness 100 P,G Cool 4°C HNO pH<, 2 . 3 to 7 Days 

Hetals 

Dissolved 200 P,G Filter on site 6 Hos. 
HN03 to pH< 2 

Suspended 200 P,G Filter on site 6 Ivf.os. 

Total 100 P,G HN03 to pH< 2 6 Hos. 

Mercury 

Dissolved 100 P,G Filter 38 Days 
HN03 to pH< 2 (Glass) 

13 Davs 
(Hard. 
Plastic) 

Total 100 P,G HN03 to pH< 2 38 Davs 
(Glass) 
13 Days 
(Hard 
Plastic) 



Appendix B (Continued) 

Vol. 
Req. Container, Holding 

Parameter (ml) Plastic or Glass Preservative Tirre (3) 

Nitrogen 

Arrnx:mia 400 P,G Cool, 4°C 28 Days 
H2so4 to pH< 2 

Kjeldahl 500 P,G Cool, 4°C 7 Days 
total H2so4 to pH< ') 

L,. 

Nitrate/ 
(2) Nitrite 100 P,G Cool, 4°C H2so4 to 24 Hrs. 

pH< 2 

Oil & Grease 1000 G only Cool, 4°C 24 Hrs. 
HrSO or 
HCl ~0 pH < 2 

· Orgc:mic Carbcn 25 P,G Cool, 4°C 24 .r:rs. 
H2so4 to pH<.. 2 

pH 25 P,G Det. on site 6 F..rs. (1) 

Phenolics 500 G only Cool, 4°C 24 Hrs. 
H.l04 to pH < 4 
1:-0 g CuS04/l 

Phosphorus 
Ortho-
Total 50 P,G Cool, 4°C 7 Days 

Selenitnn so P,G HNO.., to pH< 
'-

2 6 Hos. 

Sulfate 50 P,G Cool, 4°C 7 Days 

Sulfide 100 P,G Cool, 4°C 14 Days 
Zinc Acetate 

Terrperature 1000 P,G Det. on site No Holdina 
~ 

1\.rrbidity 100 P,G Det. on site No Holding 



.. 

Appendi..'< B (Continued) 

(1) If samples cannot be returned to the laboratory in less than 6 hours and 
· holding time exceeds this limit, the final reported data should indicate 

the actual holding time. 

(2) Mercuric chloride may be used as an alternr1te preservative at a 
concentration of 40 mg/1, especially if a longer holding time is required. 
Hmvever, the use of mercuric cl!loride is discourageed whenever possible. 

(3) It has been shmvn that samples properly preserved may be held for extended 
periods beyond the recornr.ended holding time. 
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APPENDIX C 
~llilHODS USED FOR WATER P~YSES BY CODE 

Fran Standard Methods for the Examination of Hater and '.Jastewater, 
15th edition, 1980, American PUblic Health Association 

Method Number Method t-.\n:nber 

Acidity 402 Molybdenum 303C 

Alkalinity 403 Bromine 405 

Aluminum 303C Cobalt 303A or *7• 

Arsenic ** . Nickel 303A or ** 
Barium 303C Nitrogen-Ammonia 417A and 417E 

Boron 404A Nitrogen--Total Kjeldahl 420A and 420B 

Cadmium 303A or ** Nitrogen--Nitrate 418C 

Calcium 311C or 303A Nitrogen--Nitrite 419 

Carbon Dioxide 406A Nitrogen--Organic 420 

Chloride 407A Orthophosphate 424F 

Chlorine Residual 408E Total Phosphate 424F 

Chromium 303A or -,'•* pH 423 

Conductivity 205 Potassium 303A 

Color 204A Selenium .•....J. 
"" 

Copper 303A Silica ·303C 

Cyanide 412D Silver 303A 

Fluoride 413B or 413C Sodium 303A 

Hardness 314B Solids--Total 209A and 209B 

Hex Chromium 312B Solids--Volatile 209E 

Hydrogen 427D Solids--Suspended 209D 

Iron 303A Solids--Settleable 209F 

Lead 303A or ** Sulfate 426B 

Magnesium 303A Sulfide 427B and 427D 

lvf.anganese 303A Tannin & Lignin 513 

Mercury 303F 



· .. ·~· . 
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. I . . 

Appendix C (continued) _ -- -\E;n{::, _ 
· ·. · -~ ·. · · · .:~ ~·~. .. _:- :. .-:: ......... · Method ~\mher - .. : .. ~-.. ~~_n~ii ~ :: ~:·. . -·· 

··- ··----.--- ··-- ·--· --- -.--~·-:-··~· --·· 
:_.':.~).: :. . . 

Temperature 212 

TOC 505 

Turbidity 214A 

Zinc 303A 

.Carbonate 406C or 403 

Bicarbonate 406C or 403 

Oil & Grease 503A and 503C 

BOD 507 

COD 508A 

Bacteria--Total Coliform 908A and 909A* 

Bacteria--Fecal Coliform 908C and 909C* 

Bacteria-Fecal Strep 

Bacteria--Total 

910A and 910B* 

907 

* Either rrethod upon request 

. ·. ·. ,· _ .. 

** Analysis by Graphite Furnance Teclmique EPA Method 
206.2, 213.2, 218.2, 219.2, 239.2, 249.2, 270.2 

This list was submitted by Analytical Laboratories of Boise, Idaho, who is 
currently contracted by Cyprus to perform mst of the analyses. 


